2.5 GeV. With on-going developments and advancements in beam technology instrumentation, the National Synchrotron Light Source looks to maintain its position at the forefront of world class beam accelerators. But jn order to accomplish this, this accelerator must run at higher currents. The aim of this study is to test the capability of certain components in the accelerator to operate under these increased currents using Finite Element Analysis and prototype experimentation.
Research efforts will be devoted to determine whether the component fails due to operating the beam at higher current levels. Full studies of the component's performance will be conducted along with any necessary improvements needed to operate at these levels.
It has been concluded that certain components in the accelerator might be subject to failure under these upgrades. Among these components is the exit chamber crotch component, which is the direct link between the actual accelerator storage ring and.the beam ports. This component is cyclically subjected to a high temperature and its design life as this temperature is increased, is under question. Analyzing this component through finite element analysis as well as simulating a prototype beam on the actual part in experiment is essential in testing and verifying whether this component needs upgrading or is capable of handling the increased heat load. At the National Synchrotron Light Source at Brookhaven National Laboratory, electrons are accelerated in a storage ring where photons. are emitted tangent to the beam in to beam ports where they are used for many research experiments. The crotch assembly (see figure 1 ) is positioned at the entrance to these beam ports and collectively absorbs any runoff from the beam to protect uncooled sections of the beam chamber. As part of an experiment to test if this crotch can absorb (see figure 2 ) and withstand the radiation fiom a higher electron current within this storage ring without breakdown, the heating and cooling time for this crotch has to be calculated. 
Problem:
Using a Finite element-analysis software ALGORm, the crotch was calculated to heat up to a steady temperature of 476 "F with cooling water d g through as a heat sink at 80.4 "F. The primary focus of this section of the test is to calculate the amount of time needed for the crotch to cool f?om 476 "F to 82 "F. This will allow the establishment of a conservative yet accurate thermal cycling time can be obtained by doubling the cooling time.
Types of Analysis:

0
The crotch is to be hrst analyzed through a'very conservative unidirectional conduction analysis with only the triangular section of the crotch analyzed because of the beam concentration in this area (see fi,we 3). This would give a preliminary estimate of the duration of a single cycle.
The second analysis will use AtGORm finite element analysis software to compare and simulate this cooling process using a more detail crotch Prior to thiscooling cycle analysis, the steady state temperature distribution of the crotch due to a heat flux was calculated and simulated using ALGORm.
Therefore the cooling andysis would be to absorb the heat flux at the surface of the crotch followed by using transient thermal analysis, with accurate time steps where the cooling process can be simulated in coordination with the listed assumptions.
calculations:
-. The cycle time found in the first analysis is very conservative and needs to be refined to to improve the cycle time estimate. Also due to the numerous conservative assumptions, this gives way to a higher time value. This analysis has given a ball park estimate of how long it would take for one full cycle.
For the second analysis, the model used was far more accurate and analyzed the part with the explicit temperatures present on the crotch at steady state. The time calculated to lower the temperature of the crotch,is much less then in analysis 1 due to a nonconservative approach and was also sigmfkantly effected by a non-uniform temperature distribution assumed in this analysis.
.. five days a week. 
Concluding Remarks:
A-
-
The primary purpose of this analysis was to calculate the thermal cycle time for the crotch subjected to a heat flux and then allowed to cool. This would show how long it would take to simulate the effects on this crotch of a higher heat load With the actual crotch currently cycling twice a day, 200 days year for an estimated lifetime of 20 years, the lifetime of this crotch must be simulated in a much shorter amount of time. With these calculations, the labor cost of this experiment was evaluated and shown in the table 3 shown above. The future work is to run the experiment with a simulated heat flux on the exposed surface of the crotch, for the total expected lifetime cycles to verify that this assembly will withstand the higher current upgrades.
